1. Introduction. The results announced here are concerned with the Hurwitz problem of composition of quadratic forms, over a field F characteristic not two. The possible dimensions of forms admitting composition are stated. However, determining which quadratic forms do admit composition is a more delicate question, and answers are known only for small dimensions. The proofs will appear elsewhere.
It is a pleasure to acknowledge the interest and encouragement of T.-Y. Lam, A. Wadsworth, and A. Geramita in this research.
2. The Hurwitz problem. We follow the notation of Lam's book [L] . Throughout this paper, F will denote a field, with char F =£ 2. All forms considered will be nonsingular.
where a(f) E F. Let Sim(F, q) = Simfe) denote the set of all similarities on (V, q).
We are interested in the additive structure if Sim(V, q). If S is an Flinear subspace of End(K)> and S C Sim(T, q), then the map o: Sim(F, q) -•» F becomes a quadratic form when restricted to S. We consider only those subspaces S on which this form is nonsingular.
Notation. For quadratic forms a, q, we write a < Simfa) if a is isometric to some subspace of Sim(q), using the induced quadratic form.
Using the definition of composition of quadratic forms in [L, p. 133] , we see that q admits composition with o if and only if o < Shn(q). The study of such composition began with the four and eight square problem, and was completed by Hurwitz in the case when F is algebraically closed [H] .
Notation. Following [L] , [K2], for a t E F, we write (a x , . . . , a n ) for an «-dimensional diagonal form; and {(a x , . . . , a n )) for the «-fold Pfister form ®{=i ( 1> a i>-F°r quadratic forms <p, q, we write y ~q if they are isometric, 
Since composition algebras over F exist [J], this bound is achieved if q is an r-fold Pfister form, and r < 3. In fact, it is achieved for every Pfister form. THEOREM 3. If q is a quadratic form, dim q = n, and q -<p ® r, where if is Pfister and dim r is odd, then there exists a form o with o < Sim(^) and dim o = p(n).
There are two different constructions of such forms a. One is a tensor product method, originally given in [Gl] , [G2] . The other construction is obtained from a natural Clifford algebra structure on the underlying space of the Pfister form y by suitably twisting the multiplication. In the 3-fold case, we get a new, close relationship between Clifford and Cayley algebras.
We can also consider Sim( V, B) when B is a skew-symmetric form on V and ask the same questions. More generally, suppose A" is a skew field with involution, where F is the fixed field of the involution. Then S\m K (V, h) can be defined for a X-hermitian space (V, h) (where X = ± 1). If ƒ G Sim^CK, A), then a( f) G F, so that the subspaces of similarities are still F-quadratic spaces. When A" is a field, and when K is a quaternion division algebra, the sharp upper bound functions for dimensions are known. 
